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(57) Abstract: A luminescent device having a light- 
emitting element and a phosphor layer wherein the 
phosphor layer has a phosphor being exited by a light 
from the luminescent element and a binder for carry- 
ing the phosphor, the binder being an oxide-hydrox- 
ide gel prepared by mixing one or more sols contain- 
ing one or more of the metal elements consisting of 
Al, Y, Gd, Lu, Sc, Ga, In and B to prepare an ox- 
ide-hydroxide sol and hardening the oxide-hydroxide 
sol. An oxide-hydroxide in a gel stale exhibits a trans- 
miltance higher than that of the oxide-hydroxide in a 
multi-crystalline state appearing when a sol-gel reac- 
tion proceeds further The oxide-hydroxide contains 
a hydroxide group or crystal water in a mount of 10 
wt % or less. The phosphor layer prevents the phos- 
phor from being blackened by the elapse of the time 
of years and provides a phosphor exhibiting a long life 
and high reliability and a device using the phosphor 
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niitt, Xy^>^(;:£DpM3>^ h/Ifre>!i!l<DGaNS£|&£ 

sfc, zzytm^i o^Miii, i n<D^m*mtts j &z>z\t\z&v). 420 

nm~4 9 0 nmCDf&fflK&V^T^ftlf-^^MI^il^TtS, 3§ 

±fEHffll::P£££ft3 i b0-e&&< , 3 6 0 nm- 5 5 0 nmfcfBftfc 

1) C a ,o (P0 4 ) 6 F C 1 : S b, Mn 

2) M 5 (PO4) 3CI :Eu ({II, MtaS r , C a, B a, Mgi^M^ 

3) B a M g 2 A 1 16O27 : Eu 

4) B aMg 2 A 1 16O27 : Eu, Mn 

5) 3. 5 M g O ♦ 0 . 5MgF 2 -Ge0 2 :Mn 

6) Y2O2S : Eu 

7) MgeAs 2O11 : Mn 

8) S r 4 A 1 14O25 : E u 

9) (Zn, Cd) S : Cu 

10) S r A 1 2O4 : E u 

11) C a 10 (PO4) e C 1 B r 

12) Z 112G e O4 : Mn 
1 3) GCI2O2S : Eu 
1 4) L a 2 0 2 S : Eu 

15) C a 2 S i sN 8 : Eu 

16) S r 2 S i 5 Nb : Eu 

17) S r S i 2O2N2 : Eu 

18) B a S i 2O2N2 : Eu 
±mz1SQZ.Tn&Mi&<D 

©3Jgfi (ft&%* m&&* Cffi^tlii^LED^y 7j&*SB3fe L tz 



Mn , E u 



%^ c b (Y, Gd) 3 (Al, Ga) sO.2 : 

mx%> & y a g %mm * mm t # * z. t % n 
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\z%ft?t *m v> s mnyt \z&q ®ijgssft $ n s £m&x 

Hfl ft © 5^116 © H§1 t) bJ II T ife -5 c 

y 7> 6 ©ft 5 ©»^-;i- KS9*£2&s$s J: < SSflT £ £ £*t$f £ b 

(ReiiSm.) 3 (A 1 .-»Ga») 6 0. 2 : C e (0^x<l, O^y^h §U Re 

Y, Gd, La, Lufr£&3SIJ;DSiR£tl£ / >&< £fc-g©7C&T& 
%>o ) <SjW£bV*. 

(Re.,Sra,) 3 (A 1 h G a,) s 0. 2 : Ce&ft&te, h«liS©fc8&, 

td*T?$S. fgfttf-?*>5 3 OnmftiSfc&O 7 2 0 nmST?«S!l< 

Sfi£$"tt:Tfe«kH. SP%> A 1 > Ga, Y, La, LuMGd^SmCDtf 
i«§2iiJ^±© (Rei-Sm.) 3 (AUGa,) 5 0> 2 : CeTO§g^$ 

z> %%m 4> \z - mm&,±&& bx %> £ ^ b , -s ^ ^ & &%ytm + t^n-en- 

0&<fifibaofeA7&&ifc4>£-fr3fci&K:, 

&V>Xte, ilA'-f >^ttti@f ^€ 1 %~ 8 0 %f I, lcps~50 0 

o c p s ^rjAmmt^mmm^mr\ ^vtt©ws«bRriiT»si:t^ 

tt, ±$©iID0. 0 5~3 0O«ffltT§^t^*f*b<, *fc7W 7 -©IB 



50 



38ft*Jt6fcgft#\ <NrK:7;i'*U±Mft3S*«^#^©S^m^i:*tl* 

^^^^©^fflTS^i^T^^o £ttS©YAG^m3tfc:feJ:tfm3tt* 
fct, S£bT5§ftS*C^jr£i*Tfc«fcV>U *Iifc©Jf/^*£j&$n5fgftS4 1 

(YAG^W) 
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Sc, La, Gd, Tb, E uX^Sm* S8ft£*lfcil>fc< t *>-o©5g3|3 

%>±M7umrtt& $ nfcs>e#T?* o , l e d? 1 ? 7°^ e. nfc ra^**? 

&3V>teP r T#j6$tt&J5£©ftfc*2HMU:©-ry HJ7A • 7;i^^<7A 
Sg^#**e>8ttT*l&fifcRtf35*68©tt£» #V>tt, *ft*©3fcT*oT«k 

77 u;wttMV)tt$/U3->ttis«©#attri^^tt©»ffi 

•5 ^tifefeoit LEDfy 7> 6 ©ft#35ST fc* < 

3t#ta3tttt**«t©it*^ft*, ^Msa^mrrs^tR^**^© 

58^«fiSa^-r5 Z.b\z£Q afi§£©«J*6«tt*©ft»l&ft#<*1*5 £ £ 

2@^±©m7t#* j e-n^n^m : ?^e>©Ai>t7ttMLTiiit@2B 

YAGMMSffiffltSi, *Mtft?B££L,T (Ee) =0. 1W- cm" 2 
EU:1 0 0OW- cm- 2 ^T©LED^^7°<h^T^^V^i)fi^bT@ee$nfc 



©fc©, Wk. y£RZt7kfrlZ&< . h;P©tf-7fcS^4 2 O nm 

~4 7 0nm#SC$t§Ct^tt5. Sfc, 5S3tlf— ^RS A p t> 5 1 0 n 
mttiftfc&t) 7 0 0 nm#i*TSI5l< ^D - - 
t'J^AT?#l*nM'; HJ7A • 7^~7AiHb»l^#T&§# 

fi*#58fti31llfcYAG*m^T?*>, hfcjfi-eaofft, 3tRrX*^fc 

3£<, Ji>gM7^7 h;p©tf-^ftS^4 2 0 nm~4 7 0 nm#jfifc$1t* 
££#T?#<&. Sfc, Bftt?-7&:ftA p**6 0 0 nm#j5lC»t) 7 5 0 nmtf 

M§it£&o£YAG^7fc#©ia/&©l*K A 1 ©-fiBSG aTgtfe 
1"3;i£:T-fgft7^7 h;^«»Jtv7 hU £fcil&*fc©Y©-HJB£G dX 

&o\zm&?t%\\rf% z tT*%yt&&mMmz.mffi? % z tanwc**. i/fc 

#ot, ftftSffij©BSlft^Gd©*a^JtTBittWt3E>t6n5«a{fc«iJ^I»#:© 
fi5RIS^SjpJfflbTefi^3t^lft , rSfc©©Sffi*#Sr«f>LTVi5. Y© 

#^^ii^§t)©©l¥^%^^fSTT§ 0 JiigM7^7 hJK:^ 



^TfcH^fc, h#tit&8ofcYAG#&3t#©fcjfc©l*g, A 1 CD— ^ 



50 



Y©-»*GdRtf/XttLaTfft(lfSZ£T!, i!JiMJK7^7 h;p*tfi»- 

#Ky7ht§. YACM hJKDf-^tlH $B#; 

^©^7^7 h;i/©t: 0 -7j^ficJ:D^S#JtCfe§^(!:»^b^„ 
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£©J;5&mft£m, Y, Gd, Ce, La, Lu, A 1 , SmR^Ga©|g 

Si6JtT+£fcffl#LTIWftff*. Xtt, Y, Gd, Ce, La, Lu, A 
1 , Sm©*±»7u**^ftllJtT»tj§*Ufc«F*«*WT*ttUfct>0 



T 



fc»safct*cft*ct*«*trfr*. #j©£ifc©j&8©&ft# 



:tg 



■ , . cts* 



IHC^sm^te, Sr-Ca-Si-N:R, Ca-Si-N:R, Sr-S 
i — N : R, S r -C a-S i -O-N : R, Ca-Si-0-N:R, S r - 
S i -O-N : Rlv'UnW Yy< KT&S. £©&##0*##lJ*7C* 

te, — ^^LxS i yN (2/3X + 4/3Y) : R3aL<<&LxS 1 yOzN (2/3X+4/3Y-2/3Z) 

: R (Ltt, S r , C a, S r £C a©^Tftj&>. ) TS^tlS. — X 

X=2, Y=5Xtt, X=l, Y=7T&3££/^£?£LV^\ ftlt 
©fc©t>-(£fflT£5. SfcRtt, EuZ(&m£-TZ>^±$g7L%X'$>V, Nttg 
0»ft*T*5. S#$i/&7G^te, (SrxCai-x) 2 SisN 

Eu, Sr 2 Si 5 N 8 :Eu, CazSisNsiEu, S r xC a i-xS i 7N10 
: Eu, SrSi 7 N,o:Eu, C a S i zN.o : E uT^$n53tifc#£tefflt* 
Sit^ib^, ^©^^©M^te, Mg, B, Al, Cu, Mn, 
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Ltt, Sr, Ca> S r tC a ©V>1*ftfrT&&. SrtCaU mWz&Q 

8$tmt> ##07;W;frU±8f&JS*a{b^5&te2tbT, Eu 2+ £tt&£iJ<!:L 
TJBV>£. £fc»tl<hbTMn£ffl^T i k&K 

*56^0^Jfi©J^S|K:ffiffi$nSffi^ ( (SrxCa,-x) 2 S i 5 N 8 : 
En) ©ISlii^Stt^'rs^ #M3t#£M£$n&^ 6 ±E£ft#K:W:, 

JSOPK&Sr, Ca^fi. H^OSr, Call & C ti)W 

-YSNb£#l> 7S Nb£^©fb£tl£&fflT3C:£fcT££o t& 
SWCfcOfl&ftfcS r. Cad ¥l%*fc&jWftO. 1 tfm~ 1 5 Z t 

iflft&LKifi, H©ttHfcl8£$nfcK Sr, CaOttflEU 2N&UT&3 

3N^±0fc«$bli. S i fctfrtt&frS. S i 
MTOSr, Ca^ S^Ba^+TS-fb-rs. ££>£Jfc:i££, ETFO 

Wb*a 3 ] 

3Sr + N 2 -* Sr 3 N 2 
Mb^iS 4 ] 
3Ca + N 2 Ca 3 N 2 

Sr, Cat;, a^HSt* 1 * 6 0 0^^9 0 0^, *&5B#IHK SlbTS. S 
To 

Ub« 5 ] 

3 S i + 2N 2 S i 3 N< 

^r-r 3Ss i >b, ast^a^*, 8 0 0 , C~1 2 0 0*C, ^5B#F*1, a^bfSo 

Sr, CafKttS r-CaCMft^t§. fWJ^tC S i ©Slftft* 

it^ci^tf^o ^^©7;p*u±^JBoa<bti, a{b$--r*Rt«Mb 

±CBS4»fctt, Mg, B.'Al, Cu, Mn, Cr, ORtfN i 
iDatfn*^&<i: , biaj^±*^W$tlT^T'bJ:Vi. Mg, Mn, 

±fBf&5$£frofd£, Sr, Ca, Sr-Ca©» S i OMtl, Eu 
©fb£«&EuaOs£iS'&U Mn£S&iJDbiB£&fT'5. 

Sr, Ca, Sr-Ca£>a«, S i OMi. Eu©-fb£4fcEu 

1t (SrxCa.-x) 2 S i 5 N 8 : EuTf$$n5t^#^5Ii:^t5. 
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i<k¥& 6 ] 

X _ (1.97- X) „ 5 C ... 0.03 - 

—Sr 3 N 2 + ^ ^-Cfl 3 # 2 + j5t 3 ^4 + ~^-Eu 2 0, 

- S r x C a 1 97 _ X E u 0 0Z S i 5 N 7 9S O 0 04S 

mtfaumt. ^oot-no o^om.mxm^n ?zttfx-%z>tf, i 
4 o o*c~ 1 7 o ox:(D^umm^.iy^\ mytfoommfo, mtt^m (b 

<DZ>-D&(Dm\Z, (AI2O3) #®</}3o££&fflT SCltfeT^So 

4kmm%ytfa%m%tz>t)K *mm<Dmmjz&^T\t, trnvtzYAGmmx, 
fctm&&<Dyt*Byt^mt£mftfot*m7.z>mytmwt-tz> z. t h vimx& 

15 3, Z\(D^ot^^(D%^%%^mt^%mt, ^S^2 5 0 nm~6 0 0 

nmomz k-DTm&znTmyt-Tzmytwx&r), w%.&. y 2 o 2 s:e 

u> L a 2 0 2 S : Eu, CaS : Eu, SrS:Eu, Z n S : Mn, ZnC 
dS : Ag. A 1 , ZnCdS : Cu, A l^Wtf&ftS- Z.<D£5\ZYA 

ttfT>%%o &&ffl&<D%yt&ffoB aMgA 1 , 0 O 17 : EuTlStlS 

^ntf # Attffi n u £ a v ^ a h ^m^, # fi^©fgft s 

fr5 (Ca, Sr, Ba) B (POO iCl : Eu"PS$il5i!)DWAfj1fiAP 
25 'J >R*;>*>f A^fiM, fr£M80flHfc*fT , 3 (Ca, Sr, B a) 2 Bs0 9 C 
1 : EuTSSftWa tf2MHST;kfry±$!£ □ h^Sfttt, fffi 

feifi#058#£fT"5 (Sr. C a, B a) A 1 2 0 4 : Eu, Xtt (Sr, Ca, B 
a) 4 A 1 i40 25 : EuT^$n§a^Ptf^A#^7;^U±^r;P5^-hmm 
yt&* m&MM(D^yt%:n O (Mg, Ca, Sr, Ba) S i 2 0 2 N 2 : Eutg$ 

J$©S8ft£fT5 (Ba, Ca, Sr) 2 S i 0 4 : E uf^nsa^D tftfAttig 
7;i/*U±iiT^T->^AvU^-h^m^#, Stfi««0^&ff"5 (Y, G 
d) 3 (Al, Ga) sOi 2 : C eiti^n^^±17J^ >itT^5 YAG^ 
jfrfefSfcCDSSftftfrS (Y, La, Gd, Lu) 2O2S : E uT?S£ttS 

k wfe. 2 tits mm (D&ytftttomo&ytft % ommomm \z& mytm 

^^■ffc^ffl V^T feck 

40 P-^Dtf^7A#l§7;^U±^7;i/ST>-h^M7 , 6^, P-r>Ptf«j7A#S7;^ 
fe&mffit* Ca 2 Si 5 N 8 fiW B , Sr 2 Si«N 8 , (Sro.sCa 
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0.5) 2 Sr 6 N B ^i, B a 2 S i iNstt¥ttA$££. 
W§M)i^§„ ^r(Om, Mg, Al, Cr, Ni WIM<f§M 

1 o~ 1 0 0 0 ppmgr^d mm*mv<M?z>ztt£< marts, 

10 Rfc^*n*ffr±®5c*tt, Y, La, Ce, Pr, Nd, Gd, tb, Dy, 
Ho, Er, Lu(D5^ l9£Uiifitt2tlT\t*ZZ.tifi1f?ti\steifi* Sc, S 
m, Tm, Yb*^W$nT^Tfe«fcVi. &tt±ft7t%&JMz*>* B, Mn#«ff 

&&afcg-f£3&&#&D, ^wsnTv>Tfe«k^. zn^o^mTtmiz. m#;© 

15 3t&3iffi©m^@2g£W1-5^\ Yb, Sm^ii2i, Ce, Pr, Tbifl4ffi 

^/forc*©^*^^, Mn, Bj&t^inSft&C a 2 S i 5O0. ,N,. 9 : E u, 
S r 2 S i sOo. 1N7. 9 : Eu, (Ca x Sri- x ) 2 S i sOo. 1N7. 9 : E u, CaS 
i 7O0. 5N9. 5 : Eu, $6lCtt^±^^JnSnfcC a«S i sOo. sN 7 . 9 : Eu, 
Sr 2 Si 5 Oo. 5N7. 7 :Eu, (C a*S r i- x ) % S i sOo. 1N7. 9 : EuW 

25 -o^'o 

vm&%<D&mz%KT%mytmmzmmt%ztfti:gz 0 mz&&%ytmmz 

tltz-i y V U >7A • T^S-^A^Mm^W-a-^^nTV^ £ U>. 
jiufB-f y HJ «7 A • 7Jl/$^7AiltWft^tt§ d £ «fc D , $rM©fe^ 
\zm^%Ztifi-r:%Z>fr ± U 7At#g^nfc^ y HJ£A • 7JW5 

35 ^©ftSSgftTfcJii^TtS. f&t&riz&QftytZtiltn&Xiybt. 

-i y hU»7A • 7;i/5^i^A^b«7 l 6#:©^^<i:^M6^c}:DWe^efelC^ 

Ifc^bT, £©-fy MJ>7A • 7;PS-£AR<ftt»abfcl* 

40 H©lgfi^©efi©$8ftgfi&, ¥*£?H&MHBCR a#7 5-9 57:$. 

' DfiS«*«2 0 0 0K~8 0 0 OKtfSItras. #fc»*bVi©tt, ¥^ 

45 #©*&/&&&, M'Mi^tzzt'bTrgZo c©ige^©efe©f8^gB«, #tc 

nfM-yh'J7A • 7;i/5n'7AM«l:«<h©II^©efev3^-r§^g 

«r 9 z. tfim&mmtu-o xnfc**, e u#iuw u ±^b» 

50 m^*-feU^ATf«S$nfc-ry hU>7A • 7 2±m.im%L%w*\z^ 
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i smmtmxomiz^xm^n^o mytm^i o\zm^ntzmm\mm 



Vi 0 A 1 ^©jf^t^te, 10 0t-5 0 0ttftS. t^TH 1 

«k o ^at $ nfc*Ks^»*ais t stTco»tH 2 otu cine. 



50 



*&W©£J6©J&»fcflte&3fc#tt, »ftg«©U7n-i$©«l:3fcflfiK:i»£ 

mz, *mw<DmMv>Mm2\zmz>%ytmw<D-mtVT, m3&£ztm4iz 

&JS/N° y ^KSEft*^© L E D U&ttfR©«£&m-*5S¥iBBtf3«fc 

o^iwiii^-r. 

©JIMftfcm83MU£^T#flLW5. £©MiI?Ll*)Kte, _ 

Vi«. Sfc, &JRAy$--$n 0 5 ©iffiflNCfiftttiM 1 0 7 
5Uy HI 0 6 £WU &mMt&mrtyir-z?l 0 5 t©»Hif**ttT* 

Z> B mafiKiKtt$n3LED3 1 y7°l 0 1 tt, WfiftX«£#»£5Sft1" £ 
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T> Wb%=f-V>]sL\z& 1 OOHKJ;DCCA-B 1 u e (ft^&ttC a io (PO 
0 eC 1 Br, #jg*TMn, Eu) ^^V\*<> FStlTftSSift! 1 0 9£ 
J&J&b, *-<D±fcA 1 OOH, YOOH$te£DYAG*£ft##m>FS*l 

^ 1 0 8 1 0 9) 

#ar;at^#sis#'r-B*r»*^o»T**. m5\zm-zft&&5\z, # 

©±fcKttSnfc5&3fcJIl 0 9 AOJP^tLED^y^l 0 l$kf!\-0%Wfo±.\Z 
WLttt>ntc$£%m 1 0 8 A©j¥#.<h#B&^bK £&, »3tlttLEDf y^l 
0 l©fcato|B#Tfc&«n5 &ft®«jg$b&JlTi&«5. 

©ffix*;i^-ftfcllS£n*#&J&*&£. ^(Dtztb, <»x 



- SfetfSfcfc Rftl^f b<M ^ * L E D 5 1 y 7* <h b Tf « J8 b tc « , 
*tt&©JSx*;^-ftfc»bTj&fttt©*£A 1, Y, Gd, Lu, Sc, G 

%ytm<DM t ftm£tt®®—3tbT\t* ai (oh) h y (oh) Mvmmt 

D3tft^±/«»$ft, $ 5 CS^Iil^l: L E D f y jf#:± 
Clt^$n^»$n§ 0 *^JS©^Ht*ViT, SMtTKSKfcl&tt, A 1 , Y, G 
d, Lu, Sc, Ga, In, B <D\/*'ftVfr<DG1&&m{k&Q!lifi b &.f&2 tlltWt 



50 



l/^ttltLEDtMl^M^t^lC^itt^O, LEDOMif 
bT©ttt&£<£T £ C i fc < ®B \Z L E D y 7°± (Cfgftg $ it 5 

* tcmm \tmm®i t b b t ^ s -ux m >M£±#t % 

*fc$lftJitt4>fc< tfe2 5 0 nm~8 0 0 nmiIiT5 0 *EU:©®3fcte£ 
WTSt^^SSbVi. 

SKfeflfc^Sna^ttWittfltbT, A 1 OOHSflfcit) ®,Wt 

°(A 1 OOHte«fcB83fc##W>F£ttTfc*8ftJIl 0 9) 

A l OOHti Of W/H > K$nTJ&:5^iH 7;i^x£A7;i/3 

^bT#e>n^>7;i/5y^it>y>x«7;i/^^v>M'p^^ (mm & 
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tzmm, mtz^. a 1 ooH^j:Di!:3t#w±ftH**'&, zt>\z%ytm 

7)1/S.—V&7)]sn 1/- K &%>W$7)\'S.-V&7)V3*-y-'i F©-«T& 

;i^-7£££Erf5. mktr;i^-7iWV7°p#*iM Ftt, &T©fb^ 

^fofttv, 7m<k7)vs.-v&&z\,*mk{b7)vs.-vj* (7)\s=Li-) torn 

15 [it^7] 

Al(0 ■ C 3 tf 7 ) 3 >Al(OH) 3 —^AlOOH—^Al 2 0, 



fol, 7;i^-7£-<V7 0 P#*1M Ffc^^^Jc^R/ftS-frfc^ in 
U&K:«fc0£j£1"£A 1 OOHIITSM^H>Ht, Stffe#£#tJA 1 OOH 

&±©A 1 O O H II J: D S^ft^Vti' > F $ tlT § ^7^1 (1, Y, Gd, L 
u, Sc, Ga> In, B^©gKt*gtft*&fc:«k DtW;t< > KSnTfc 
<55S§ft»£» A 1 OOHtCkOm^^A'OH^nT^S^Jl^Siia^b 

0^*^CD±IC, *1*YiOiK:<fc£5EftJl&]#j£U -£-©±£A liOite«fc£$gft 

30 ^tc&SftT&.fcuU — ^©»M;£K:^$ft&<Tfc1gfr&^. :©j;5lii 

35 jg^-T^. Sfc, WAtfA 1 OOH£YOOH*Sffl£Lfc38#JI£JBJGfcU 

40 ^friiT/B^SCl^fcT^o 

(LED^y 7*1 0 1) 

^*afi"5JI&fc%>©T*3. Old MOCV 

D^(C«fcO^±^GaAs> InP, GaAlAs, InGaAlP, In 
45 N, A 1 N, GaN> InGaN, A 1 G a N, InGaAlN^lft^ 

ti§. ©*m*HE-©iB*£ Ccko T»3tiftft a^f § n i #"C * 



WO 2004/081140 



PCT/JP2004/003363 



25 



5 



10 



15 



20 



25 



30 



35 



40 



45 



,AhN, fc£U 0£ i, 0£ j , O^k, i + j+ k=l) T&3 0 
tT^M SIC, Si, ZnCK GaN$©#Wj&WfcfcfflV>6>tt*. fcSllft© 
Ir7 7^£«±fc¥*#l*&$£$-fr3*'&* GaN, A 1 N*OAy 
t#W£bV> 0 tr77<7gl£±£S i Oi*TX*£l/raftjS«$-&fc 

^»#S^J*$"&S»'&tt, nih'-^>htUTS i . Ge, Se, Te, C 
pIH-A>ra5Zn, Mg, Be, Ca, Sr, BafSH-7 
gfc#'J 7A£{b£-#l¥S#:«> p ^ \° > b £ F - 7° L £ fry T « p §!H b 

Uz< ^fcfepIH-zoMAtt, ^Ki«k5Un^ IMf»it77X 

if©IMttTH Mb#U7A, Sfc7;P5:i£A$&tefiTJBjfc$-efc 

nln>^7 ^fb7;i^x7A • #U ^AfiTO§ni7 7>; Kg, 
ZnRtfS i *H-7"$iifcg{b-f >$>:l£A#U £A¥*#T&SfiH4Ji, g 
ib7;i/5-7A • ^U^«Tcb5pi777 Kg, gfc#U«7A¥3£fln? 
&5pM3>7 7 M^H$nfcfeCDWIl:$tf&n5. LED?77°1 0 
1 %mf&Z^Z>tc#)\Z\t-y-7 7-1 7Mm*^tZ>LET)?-y 7° 1 0 lOi^, X 



50 



^HI^-r§^V->>^V-(cJ;0ilS7;i'*>y KT5j&\ Xfi^^c^J; 0 
tI©P*^]0^A/fc^ (A-7#yh) , ^C£oT¥##7XA--£iiJ3o 
& -5 ^ te, *W -V^E > K&J&*&&fi»iIft?* § X 7 7 -f A- «k 0 

7xA-K:M#>Ti^77 7*7 < > («) £W*to££S£BtfK:3lv>fc&, 
^73{'«i:oT7xA-^#J0^##7xA-^e>^77^}c^y ht§„ 

^tbTg{bt)^b-&#)¥Sf*T$.?)LED^7 7l 0 

ULED^71 0 l©±5S#ft£tt3 5 0 nm£U:5 3 0 nmTOW^b 

o 5) 

*%m<D~&Mo&M\zfc%%%mmzm*%n%<km,ny *r-*j i o 5 
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5 (U-h*Ml 0 2) 

*BE©£tt©»!BK:l&*»ft&1B«. jERtfA©U-K*ffil 0 2 £W 
b , &JI A* y fr- v> © ^- \ZfSt ft 6 tlfc Mil ?L ft ftftffift £ ^ b Tlf A 

\znM<D&m\$mmw&<Dn£wm&mt}fom-- : ¥®±iz& 

10 11T^5. 

( U y H 1 0 6 ) 

*mMQ~nm<Dmmiz&tf%>%ytmw}t, &m^yt—Pi o 5©£®#j 

fc, Sftte&SB 10 7 £&JSSB£fr£>&S U y H 1 0 6 £:£T3o 10 7 
(Ay^r— >?1 1 4) 

0 5 \Z7fi£nz&5\Z. #%W<Dm<DM1fa(Df&MlZjo^Tti£mZnZ>rty5'- 
y 1 14 (1 LED^y^l 0 l*BMft&&lEW&?*3Zftft£hTm<. £ 
25 fc, Wi©lIWii«^g|iiIl 0 2 Affft^, LEDf-y/lO 

y^r-yll4H L E D ^ y 7° 1 0 1 & £ 6 fcA-SBSR^ S ftR-T § fcjft £ 3 

30 -x-f >?"J1 ill. 112 ^tjp/vTji^tt^#:"ea&^ ; t-;i/ ns« 

Ay^-^l 14(1 r-f >^®1 1L 112^ 
-;)/ H 113 tCittt^j; < K'JttODiS Vi t> ©jW* b Vi. L E D J- y 7° 1 

o itm£*mumzmmz#%fcmzmm&vfi?%z\t-t)m%nz> 0 

/ty^-yl 14(1 LEDfy^l 0 1 ©&©##£ 3 
35 ^-^KSBtJl 1 3 t©SB^fttS#«bT^3B^©/jN$V^*W*b^. 

LED^y7°l 0 1 i/Vy^l 1 4t©ft#tt^HBflStt»J&«SK:J:oTff 

&/BT£i§-£, LED^y^l 0 1 t/fy^l 1 4t®8f^H LED 

40 ^^^6i*a$nfc*^*«^»ih«*r©#it^*svij4*n^*nsm^ 

• ft^fccfcoTfcEttStu /iy^-^rtk::fev>TM$fci*MK:fc*. "tote 
©, &*a&#©tf*^##»K:J;oT$&fl;U #»©*«#££ *$e*fc8&*<6T 
*\ ^*3^©fgTH^^^^fi©#^©fST^^b^>^i^#Ae>n^c 

45 fc«fi&^, &Q&&L<\$*%m<Dnm<DMfflzw i zmm®&i!fi&m2nz. m 

\Z, ny*-y\z&mM'®*®.m\s1tmG\Z> LED?^^! 0 1 b/lyfr—z? 
114<!:0ifH *^BJ©*M©^SlC^§Mtl^ffl$n§^ Au-S 

n^©^ B B H tt^^£MbT ! b^fbn§o *■©£&, mm\zmm*{&mLfcm 

50 T«fflbfc»^Tt)^i5^tt4Ufl2b«:V4. 
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mi o 2 Atn^.mz&mz&zfrwzteAg*-* k #-#7^-7 k 

1 0 2 A) 

m 5 \zkz nz> & o teMinu i o 2awu a'^^-^i 14*1^6©^ 

\)-}Z7u-&%mmvfrbQmu*<Db(Dtfmf<bti%o ft%mmio 
2AfeMm&, nm^m^ led^7°i o i <D&&m*%misTm* <d±% 

So ^g^ll 1 0 2 Ail &LED^y7°l 0 1 £@E 

fc> JI:#l$&$H5S^^ 0. 0 1 c a l/(s)(cm ! )(t;/cm) U4±^$ftb 
<> £ Wi;l<<te 0. 5 c a 1 /(s) (cm ! ) CC/cm) .KU:T$>3. 
£<2cfc5&^^ffil 0 2 A£bTte, M^QfvftMfa^imizm, 

j±m^t&^<D&m* y^-^m* v *m%Mi>tzh<DtfftmizR\^<bnz> B ft 

0 2 A£bTU-F7l/-A£fiJfflbfc}§£«, msus^ #*fcSJg 
^J:oT®^fiJfflT^§»Xtt©m»e», «JTO0. lmm^e> 2mmt$ 

%o 7°U 7h^±Ci>jSfS£fflV^l§£«, H^OJ¥^ibTl 8 /im~7 
(2S€'l47-f-V" 10 4) 

ttTttO. 0 1 c a l/(s) (cm') CC/cm) £LbOW£b<, £t9#?£b< 
W.O. 5c a l/(s) (cm 2 ) CC/cm) £U:T**. £fc> Sffi*©fg3feg«S 

tt, $7 0um£(TO5. JKDiSfta&fctt 7<"t- 1 0 4 

Df^yiOlOiit, < >i— • U - F R t^T 7 7 h • U-F^i:, £7-f 
ir- ^ 7xV 7 71» £ «k o T^i, $ i*5 Z t #T # § . 
(^-^FAMst 1 1 3) 



^E-^FMl 1 



7»K 
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1147^-10 4, tM^tSftfc^-T^^illl. H2» 

t'fs, t-ji/HWi i3n &mm%^?m%m^TMf$,-zi£zz\ttf-v 

7U 7>y^W^©B#'14^®nfc)tBjmil^«^W 
fc, ^FW113[1 D-7^>^l«i« AO^ilWIb^Srffl 

(77l/-gS3 0 0) 
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301, mftuommzMBt % 3 o 2, i«$;x;i/2 0 1 \zmmv 

tc'&JX)V2 0 l#>&«g3 0 l\&%ftZ>Wm$>7$ 0 3, 

«[2 0 s^mnit^yX)V2 0 u&*, *n^n$$£f?3 0 7, 30 8, 309 

3 0 1) 

&frtt£JK*frr5£g3 0 lk:ttj£#ttl3 0 4##t)ttttTfc?), 
tt£ft*&#fci*#LT^S. £g§3 0 1 fcJRtt£ttT^*lfcftftt2 0 3 fct 
£N$3 0 4H«koT^K:S£^$nT*5 0, MM 2 0 3H^$n§»2 0 2 

(AVU7*3 0 2) 

A>73 0 2H ^§§3 0 lf)^mm^S 0 9£®bTJti££nT<£M« 
(?f8t^>7°3 0 3) 

«3t#>7"3 0 3Wu M«£ig§§3 0 l^£A;i/73 0 2 ££^3 >7>y 

u— 3 o 5^igs$iiTyx;i/2 o i (Dfti$n&-cmmm 3 0 9£j§LTi$j£ 

LT&H3 0 l£Ti»a$t5. ti^>7°3 0 3 l:«k^T§S3 0 1 

^£>/t;i/73 0 2ftft*UTyX;P2 0 l©5fc«H8Si;T*aH?3 0 9£iILT 

mzn, «iit 3 o 8 ^iitt§§3 o i stii^tm^fcfe, m 
m^\z^-f^m^m\z$>^> 0 

(□>7VylJ— 3 0 5) 
3>7Vy+h-3 0 5tt» MMW3 0 7££Wi3 0 9£frbTgfirtfcia 
<*nT*5D* Mf 3 0 7 ffHTlI^ll§5I^Elb, flf 3 0 9^ 

(/X;P2 0 1) 

#Hlil©^fiTte, MM £#7 (cuttt^) *V^2 0 1 £MbT 

fztf?T, mi$m0m&Q&$biziEimbT^%^ftz<Dfiz.mitia\zmmzfl 
mmwzftT&Ki, fix<Dmfttmm\zmim%mitiirz>t. mwtu?rcm 

tfX<Dffitl\zm?T&WtVT^<o 

#£#5. ^z\n\ ^mmmmt, jg^snf ®±i^ 5 y x^tkstokii* 

S^t^lK d©££ifi§te, BUfcttKEHEU fr-oMmtfmS^T^Z 



» 
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°(k-?2 0 5) 

10 ±fcfcwri&£5 ot:jw±5 0 ox:&T<DMViM\z&frnz>, z\<b£?\z%yt 

IK©A 1 (OH) 3^>A 1 OOH^#e.n§c $e>^*HJiE©^^tj--5^ 

3df&2 0 ^miz^ttttzntcmz^ttvzntcmffifrzmnmirz.tte 

20 *^©^tc*^T> 5 0 x:u± 5 0 0 t^OTOM^^* 

< z.t\z&r>^%mi'\z%.m*2 0 4±t^-r^>F^n§o ci^^^icM^ 

25 ^&a 1 o o h ^ i^7> 1 1 s t it t y ^ - h ;i/ ©fef t ^1 b tf ^ $ 

x$>z> e 

35 z*>\z*?m<Dmmz&\,*x&*mt* m^zmMZftx^ztc®, %yem 
h \z «t o k ^ #>K$nTfc£ si^gg & ;wr § £ t an? it s . 

40 (T7^2 0 6) 

7v-y©E]»W^7-A-ittil, Ay^-^IEffi^ftKfett&Tfc©® 

3 7^##t & a:^^^ 1 zttiytLfcytitz. ©fliBTaswfs a 

tt, /t^-^OE3Ml, ^iWOTii:i«2 o 3 WftscD^KiC 

fc©> 7X^7 2 0 6©±7j^5 ) ^7fe^ : f©^®±^m^2 0 3 

2 0 6H A°7^7—v©[H]»J®*5ctWgI5mS^^{CS^, 
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(itli 1 0) 

^-^fc^UTW^ttOftSS i , Al, Ga, Ti, Ge, P, B, Zr, Y 

SflOlWWC-^ttTH SiOh AI2O3, , Zr0 2 , Y2O 
3, MS iOi UthX\t, Zn, Ca, Mg> Ba, Sr<&Wtf&n 

2*15. ^JS^HK&^T, £!>&< £fcS i , Al, Ga, Ti, Ge, 

p, b, zr, Y&%w*T)v%v±m&m<Dm&b&R2n%in$k±<D7£m 

m<DB£W±fimB\zr%&fr®ftM&Zfa±Z^%Z\ttf~CgZ>. 
ati ; £«b^1"V^cJ6, 4>&<<ht>Si, Al, Ga, Ti, Ge, P, B, 
tJ; 0 , B SLED ©fgft*^ i L-T OtttB £i£T $t§d<!:fe<§ 

m^x%&^o 

&mfeA J f£\z'££nz>m£tf$ > z )a mxa* Au-sn*mf:«i?i: 

^ Ht* £ t A u WSgftsHW £ £B7tT£ ifi^^ £ tfi^SIW L-T L 

m 8 9 %m^x*%w®nffi<DMn 3 Ms^ggc-p^T 
z^tn^nmto mm<DMM3 \z&z>mytmw\z&^xm^t>nz>ikytmt\t 

fMtl:SI)4 6 0 nm£D I n G a N^^S^S^WT^^^4 0 l£/flV> 

■frl") , P M¥M#m t n S^Sfal \Z \t U - F MM 4 0 2 $ n* SMttt 7 
o 4«$nT^§ 0 U-F«4 0 2©ftM£a5«k5fci!gM*&Jh#4 
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yt&<D&U4 0 7 ©fijStte, mytW4 0 8 *i%-\Z^WU >#4 1 O^fgft 
4 0 9 iL/THSilCM^tlTV^, 

0 8&<ttf0 9 ©fgft^fite, fW^OT4 0 9$LED 

feifi^o^o^fij^Tt^o m%m$£mn&tLT, &m\zmt£z>%L%fc*m 
mmytmmft vx^m »imttz> z.twx%, vtc o 

tejST$83fcgBT«, ±IE<h^^^^5 0 1 1 VXL ED&±#fcEBU 

0 5 £^ftbfcM£^/&UT£0^®£3§ftJl 5 0 9 £|£ 

ttx^s. zwrnrnzs^x*, ±&<D%Kfo^/u >yfr*>tez>£mnmsm 
mmomm 5 

£ & 01 1 -0 2 2 C#3S93©llil<Z)JB£ 5 t^s^gfi&^f. 

;Ltt&00K:ST$8ft£B«* 01 9(C^f £3fc»ft*?©M§HS:ttfcfl§§ 
**fc»|fi!lT*J:5fcE«UT^S. OT, 0 l 9 fcjS-rjfcftSBOfPjfoSfi* 
I, 111 ~0 1 8 K:g^TSfc9rt5. 

£T\ 01 lfc^r«t"5fctf7*T'7>hJB£;|K6 0 10D*iBtc3J*ttS5*f6 0 
2£IEgT5. £<~>K-01 2 fc^f <t "5 fc, 0 0 ©IE«S:i3«ttfM 

ttfc&il*$*lS#*te«&*f 6 0 2 £#BiT£fc&©*6l*8&6 0 3 IMtoit 

.to, ^^T^>hffls«6 o i t^*^6 o o tomizm^t^m^ti^m 

6 0 3 tOWC^DfeBlKWUtt, 7>^7^;P6 0 4#%*£*l*. Bl 3Ci 
f«t"5H, ±IS-y-7'-77>hffiS1S6 0 10#feM6 0 3(Dmm\Z7>ify^JV 
6 0 4#EB3*l5. 7>^7^;i/6 0 4 0$f|SKi MZ.\Xx.#* z/®mm<Dm 

flMfete«Hrc*5. 7>^7^;i/6 o 4©«#£fl?n£i±£fc£>, $e>£g<ffc 

7;i/5-7A, ttflS7;P§=^ARW*l^CD«^S^W*X#^^«H&K:iB 
ALTfct^. 7>^7^;P6 0 4©Sfct, 0 3 &&t£<%yt%?G 0 

0C0IEftMmSt1t7T7>hfflS«6 0 1 t<DWK.&VZVm&i&libZZ.bifi 

f\ fg^SHf 6 0 0©IEftffl*«fc#«ft*m6 0 5 »*tt*f^ 
6 0 5 ©tJWtt, flIAfcfAtu &H/\>y (Au-Sn) , Pb-Sn, ^7'J 
-/\>?mXhZ> B 7 7 4)1 6 0 4*J^fcJKS6C^^T, fgft^ 6 0 0© 

<DtiR07 > ? 7 4 )l 6 0 4ttft^n5. 

$5tc0i 5\z7Fr?&?\z, mytm?6 o o©gMi^£>x7U->j£6 o 6 
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■£fcSi;ft#«J&£#» 6 0 (^e>) 6 0 8 &«oT7^U 

SfcfcHl 7t^f «fc5HX^U-»K^0^b, £3te#BJ§Mfc*f& 6 0 7. 

S£UTfc«fcV>. 0 2 0-022(3, £ft#S#€r5S3teSB6 1 0£IHa&6 1 2 
£Wt-3£j##6 1 l^H3£bfc583tSfi©^S^-r. 0 2 0 I 
0Tr&«9, i2 1«H2 0©B-B' m\Z&tf%$imm~ehr), £fc[II2 2te0 
2 1 OH ^#l#ft»3t«H6 1 

0£/\°y^-^C9£J##:6 1 1CD&SS#:6 1 5±tK^6nfcIHffi6 1 2 CO 

W 7-^«fc0*fifc$n5^»*B^.S^SBtt> fStt£B0fl*/££ISJ£bfc 

mMn 1 ~ 2 9 

(UttM 1 ) 

-fim&7)l'^i->f)l (BMit^MA 1520) £ 1 0 g, 10 0ml t?-#fc 
«YAG1 Og^nL+M^, ^L^#:/V>COX^U-^f#feo 

mm 2 ) 

miSp n p7;i/^^-y;i/ (b^#»a 1200) nog, ioomi 

MYAGl OgiiDltm jg^l/IM/^OX 7 U - 
(«#<] 3 ) 

rfTPI t Pp7;i/5^-V';i/ (WM^^Ci'f FAS3) £10 g> 10 0ml tf 



uCSMYAG 1 0 g»L-+M^> ^tm7t#/y>CDX^U-^# 
(H»J 4 ) 

ioomi tf-^cio, x^y-;i/*-fy hU7y;Kc^tT5 onmxmn 



5 ) 

TUiSp n n7;i/5 7 v -y;i/ (Bift*8A 1 5 2 0) S10g, 1 0 0 m 1 tf-# £ 
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«)Sf SAESlOgtt b+^jf^, 
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mum 6 ) 

»7;^t7JV (Blftfi, A 1 2 0 0) SlOg, 10 0ml If-* 
5 fc. 

(uusfii 7 ) 

HflRffiTJl'S^VOP (flkSKblSS, *^P<HAS3) *10g, 100ml 

io Sftfc. 

(H»J 8 ) 

TfrflRiSH 7 h U 7^ Kflrt 7 h U £ A VOW £ 1 0 g , 10 

Oml JL&S-JV&'fy HJ7V0HC*tl/T7 OSg^^iObig 

15 *7U-£#&. 

(gftti 9 ) 

rf)i&p D p7;l^^7;i/ (Blft^R, A 1 2 0 0) SlOg, 10 Omit:-* 
20 fc 0 

1 0 ) 

rjJM-f y h U 7VOP fcftrf y h ij £AvOW fflOg, 10 

Om 1 tf-*CtO, X^y-;WS-r 7 HJ77*;W;_ftbT5 0Sft%»Lli 
^b/co f^l:f^««CCA-l$l Ogj||lPb+^m iS^l/g^tt/V 
25 ;HZ>X7U-£&fc. 

(ll»J 1 1 ) 

rUiR P D p< ^ h u 7 vop (#*fb<m v v u ^a^w siog, 1 o 

oml tf-*cto, x^y-;i/S^fy HJ7vOKc:*fLT5 0M%»bil 

£ b fc, * £ Kl^tlSf CCA-2£10gJP g-gr b^ftft / VOP 
30 0X7U-§§&. 

(USSfll 1 2 ) 

mifcpM 7 h U 7VOI/ Wtit-i v V U £AV0W SlOg, 10 

Oml hf-*Ci:D, X^/-;P*-f y HJ7VOHC*fbT5 0M%»lb^ 

£bfc. fui:i:«ccBE$i o gSstab-HHftft* ®&bmft#/vOi/ 

35 0X7'J-§#&. 

(£JS0H 1 3 ) 

rffM-f v V U 7V> (#*{fc#SL Rflrt 7 h 'J 2AV0W SlOg, 10 
Omltf-*fCtD, X^/-;!/£-f y HJ 7 7';MC*fbT 5 Ofi*%»lbig 
£bfc. ^uHSMSAE^l 0 g»b+#», ffl£LS:3fe#/V01/© 

40 *7'J-*#fc. 

(H»J 1 4 ) 

hjiKpM y h u 7 vow R<k-r 7 h u # avow siog, 10 

omi tr-*tto, x^y-jp^-r v h ] J7VMznvxb omm%&vm 

&Vtzo f:tfi3!6ft»CESNSl Ogj»b+#g|#, S^bSatett/vOP 

45 ©X7U^£#fc 0 

SSfc, SITCilfJ 1 5 ~ 2 3 i IT> fc*fc&#TLED&fe8l'tS0!l* 

(H» 15-1) 

HjIRiSW 7 h U 7 VOP gtfb-f 7 1- 'J #A VOW SlOOmlt* 

50 y hU7^;i/^bT5 oa*%»b^-&T§. 
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* Z \Zlk%mn Y A G £Hfo£©f IJ^T^JP L-HHft#, ^ b1ift#:/7>CD* 
7'J-£#3o CtliCtDs ifcB4 6 0 nm©¥##f83fc3&^ 6 

(HWJ15-2) 

ffifp7;i/S^-y;i/ (0H^#^ T;vs^y;i/2 o o) 5ioomi t:-# 

G £m^<Z)t J^«JD g£ L?k%W./V)V<D7, 7'J- 

cn£fc&!4 6 0 nmCDaMJttaftfc^fctt^'&frii-, Sfeft£5gT3 

(^MI16) 

4 6 0 nm©¥S#3fc3fc*^£l&*£:bii\ m^£ft£frr3LED£f£§rt 
°(iI^Jl7-l) 

ffip a D 7;P^^-y> (B£ft3M& 7;U5^-V>2 0 0) ^lOOml 

\ztK>> x*y-;p£7;PS±y;w;:*fLT5 o mmxmuLM'&T % * *z\z 

(mmm 17-2) 

TfrflRiHK 7 h U 77> (£7Mb¥fiU WcA v V U -)AV» £ 1 0 0 m 1 t£ 

-^tc^D, X^/-;|/£-f y HJ 7 VOWl^fbT 5 oaa%»b^^T^ 0 

(H»J 1 8 ) 

rtTl.Spp'f v V U 77> (£*ffc#fi, Wtit-t v V U tfAVOW £ 1 0 0 m 1 fcf 
Z l:S3feiRY AGta-aWA, T># ;i/ v 0 A # o □ 7K* -f 

1 9 ) 

rfriRift7;P5^-7;p (B^k^iS, 7;i/5^-v>2 o o) ^loomi tf-# 
uto, x^y-;i/^7^5^-y*;Kc*fbT5 ofi*%»u^-&-r§. -tcfc 

(HM#J 2 0 ) 

H?P£p d p7;1/5:J-7> (B^fbm 7;P5^V*;P2 0 0) §100mlt'-* 
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3t> 

(H»J 2 1 ) 

Gfeftfl 2 2 ) 

' rfrifcnM y h U 7V> (#*^^Sl, Wb-f y 1- U Vk"J)V) £ 1 0 Om 1 tf 
($%0!l 2 3 ) 

ffinM y h U Wttitf v V U VkV)V) & 1 0 Om 1 tf 

v>^>#ffinu^A > 7^>'^A7;p$^--h,a-Dtfr>A#ig*;i/^r7A 

9U-£»5. 3 6 5 nmOfi^lfti^fct, 

L E D ^f^M"!" o 

IM^Mm 1 5 - 1 frt> 2 3 fC#*m^#, A< >?%.UL EDOl^fct 
§LED 15-1, 1 5 - 2 HMFd 1 6 £MM 1 7 

-l, 17-2, mm 8, 2 2 *i«3$fe, mmmi9, 23 
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CT)YAG 
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^iSl/XfBftSef 6 0 ©±5e«fi& 3 5 0 nmW 5 3 0 nraWffSH^ 

© * # § fc © fe 0 a * «H J; S fe ^ £ L X 

ftJBXM. *&9!©ISJfi0J&8K:*V>Xtt, »ftlTW5 5 0 nmJ^ 
T> £?*U<te4 6 0 nmOT, ICff^ K tt4 1 0 nmOT©^lf SfJffl 

^§7t^6 0tt, m$1t7 7<7S1S±fCGaNAy7 7-S£^LX, S 
i #7> H-7°X«S i M?#ffiV>f& lOnSGaNE S i ^F-7£nX&S 

>K-7XteS ifii^nl3>^^hi«fc(3 i bilr^2<i!)GaNi, #fi*^# 
F#lig©fEttJi (GaNP£M/I nGaN#pJi©S^#F;B|jg) , Mg^F- 
7°$nfcpMG a NA^^SpiG a Nrt>&fc* P777 HI, Mg^ F~7£tl 
fepiGaN*^&§pl3>^^ hE#JE&«S£nfcl»Eftji£WU OT© 

pt-5y^IItt, plXV^^Mi0(5i^Sl:M$n, ^©p^--$ 
7 7*S±©-§P(C p A°7 FtSMSns. 

LXnM3>77 h«©-g|$£®!±}£ii\ *©»ffl£ttfcffi#K:?&jfc$tt5. 
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^Fm^tVT%^b, Si, ZnfttF-7°£nfcGaN£fiJffibT<bJ;K 
%%m=f- 6 0 <Dft%m\t, InOtti^mctCj;^ 42 0 
nm~4 9 0 nm(7)lEli^43^T±^7ttf-^^HT^c: ( i:^"et^o ^ 
ftfcRte, ±fe$i&ffl{cPS£$ft3 ! b©Tte&<> 3 6 0 nm~5 5 0nmCM 

(^T, TYAGJ t^5) 7MV±m&{\&M&ytft**<Di-'( h?* \* 

£ Oft £fg £T 3 £ tf V>T V > £ 0 M&tf) » 5 1> © #f ij/fl T # 

1) C a io (POO eFC 1 : S b, Mn 

2) Ms (POO aC 1 :Eu ({lb, MteS r , C a, B a, Mgfr&gftStt 

3) BaMgaAl 16O27 : Eu 

4) B aMg 2 A 1 i 6 0 2 7 : Eu, Mn 

5) 3. 5MgO-0. 5MgF 2 • Ge0 2 : Mn 

6) Y2O2S : E u 

7) MgeA s 2O1 1 : Mn 

8) S r 4 A 1 14O25 : Eu 

9) (Z n, C d) S : Cu 

10) S r A 1 2O4 : E u 

11) C a 10 (POO e C 1 B r : M n , Eu 
Z n 2 Ge O4 : Mn 
Gd 2 0 2 S : Eu 
L a 2O2 S : Eu 
Ca 2 S i 5 Ns : Eu 
S r 2 S i 5 Ns : Eu 
S r S i 2O2N2 : Eu 
B a S i 2O2N2 : Eu 

M 2 Si0 4 :Eu (fib, MttSr, Ca, Ba, Mgj&>S8&£ftS4> 

±.mz1}\\XTn&W®LV>%%*ft? (Y, Gd) 3 (Al, Ga) 5 0, 2 : 
Ce*T«*n*^±S7;W^>K4l[7f**YAG*fi^*5MfflT**. 



1 
1 
1 
1 
1 
1 
1 
1 



0 
1 
2 
3 
4 
5 

6 
7 
8 
9 
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fctt, 6 0 5 0*^^->FS^»i<Sl 

(RenSm.) 3 (A l.- y Ga,) sO.2 : Ce (0^x<l, O^y^l, {IU Re 
tt, Y, Gd, La> Lu, Tb, P r^S^^5I^n§^< tfe-l 

(Re,-,Sm,) 3 (Al,-»Ga») .O.. : CeTOi h$!5£ 

a*TlT5. Mt-i'ti 5 3 0 nm#jfil:*t) 7 2 0 nmST?fi§5l< 

*HJS©^©^^B 6 0 1 fc*V>T, 0 tt, 2«£EJUh0f3te#* 

il£$-frTfcJ;V>. IP'S, Al, Ga, Y, La, Lu, Tb, PrRtfGd^S 
m©^rfijWfcS2MIEU:0 (Rei-,Sm,) 3 (Al,-,Ga») s Ou : CeM 

S^II^«/U>^3 0©«#&<hbTte, 77'J->WJ&, 
1-80 lcps~5000cps ^tfjElgH^JtegSSS^nllE 

jS"e#§o 7^ v~-tmm/u>^(ommmt, tmvmvo. o5~3o©isgi 
tfcfccmniitjtfs. cm^oYAG^^^ck^STt^ m& 

(YAG«#) 

c, La, Gd, Tb, Pr, E u Rtf Smj&>£>il&$ttfc4>fc< £ t>-o©7U 
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* ft , 2 gg&± ott3t#* wena^**** e> © Attft l t wk: sas $ 

8ft, )fcfttf*#K:3l<, iWX^i/ h;POfcf-^&«^4 2 0 nm~4 7 
0 nmttifi:K:$it£c:£^T£3 0 ^tf-^&ftA p 5 1 0 nmftififc 

7,^7 h.;KDt°-^^fi^4 2 0 nm~4 7 0 nmftifiKS its 5. S 

fc, %^t?-7ifcRA pj&?6 0 0 nm#ifilC25 0 7 5 0 nmtfifif:T|g£3l < 7'd 

K*56£#ofcYAG3S&ft#©i^©rt, A 1 ©-g^Gattit 

•mute. m&i&fti!fij<:%<0&f&fttf'j>fc<fcQ, 8mu±r\z, m^mmx. 

*t>©0»«*t^«fcigTf 5. ®i£M7^ h^c^TfclwiliC, # 
h*£&#ofcYAG*#3fe#©i&ri&©rt, A l ©-gR£G aTttl&-f Sil 

a? zmMzmmz sterns. ®mnz^2 hfrw-zfomu, ^ytrnm 



50 



3 ft Y, Gd, Tb, Pr, Ce, La, Lu, AK SmS 
b*lt¥mm\tT?+ft\zm&LTmi*nz>o X«, Y, Gd, Ce, La, L 
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u> ai, sm<D%±MK%z<k¥&m)tT!m\z®mLtz®mm%&wtr&t£i'rz 

jtM^bTTOtiSfe, QM&l 3 5 0t:~l 4 5 0 < C©^f&IST?2Bffli1'~5 

^tf£5KR££*ifcpv>M7G#H^©i:£:£^v^ ^oHiiTcl^ll^t^^ViT 

^StT*»3t#©«|ji»l«*^7-r**T?IIS-jftri5l8SrfT5 d t fc«k 0, S3t 
15 lfT?$j&T5£, jaiBifeft©!RiR^*0*Vi**#*«#6n5. tot, z\<D&5 

TM^b^ir^^ ^n<k o feswtJ-eM^b^Tv^^ojiiic 

25 ° 

x \$%>±m-?tt& ztutrM *)±mmkm%mytmmm\zm^t>nz>o z\<d%l 

Sr-Ca-Si-N:R, Ca-S i-N:R, Sr-Si-N:R, 
Sr-Ca-Si-0-N:R, Ca-S i-0-N:R, Sr-Si-O-N: 

yN (2/3X + 4/3Y) I R^nb < t'^LxS i yOzN (2/3X + 4/3Y-2/3Z) : R (Ltt, Sr, C 

35 a, SrtCaOv>fnK ) T?^$n*. — «c5£+, XSXKYte, X=2, Y = 
5 X= 1 , Y=7T?SSdt*t$fSbVi^ ^©^fc&fflTf^S. £fc 
Rtt, Eu&&££1"5#±«7n#T*tK Nte^lt, 0«K^T?fe*. JM*^ 

&#Mj&7tM\t, (S rxC ai-x) 2 S i 5 Ns : Eu> S r 2 S i 5 N 8 : E u, 
Ca 2 SisN 8 :Eu, S r xC a i-xS i 7 N.o : E u, SrS i 7 Nio: Eu, Ca 
40 S i 7N10 : EutI$n§M»t^ut^£l^^ Z.<D&%&<D&J& 
' Wz\ts Mg, B, Al, Cu, Mn, C r RUN i tf>5fc*»U; D«tfn*^ 

U3u Sr, Ca, S r £ C a Wfft^T?&5. SrtCad ffim\Z&t)m 

45 

9 Ate, ±»C2|fit3fli©x^;W^-JpffiS^t?. **Jfi©^H©m^tt, 
©7;k&U±«&K*gft$M'*K:*tLT, Eu 2+ ^#^JibTfflVi* 0 

50 *fgK©^Jfi©^JS^ttfflSnSS:3t# ( (SrxCai-x) 2 S i 5 N 8 : E 
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n> 0/^W$tlT^£o 

fS.^%(Oft^^mt^%W\t, $L&ifi2 5 0 nm~6 0 0 nm©3tl:J;oT 
mfe-ZtlX^m- m%.\*s Y 2 0 2 S : Eu, La 2 0 2 S : Eu, 
C a S : Eu, SrS:Eu, ZnS :Mn, ZnCdS : Ag, Al, ZnCd 
S:Cu, A 1 »f 6tl^. c©<k5l:YAGMMi<ht)HgM©7feS: 

%yt»smtii%yt®;*mmTz> z t \z& t)5B3tSfio«fittftift±$#-6 z tumm 
*$£w®&$mQMf&<Dmytmw\z&uT, &ytmt. m*oikybft*%^zz 

tWe^Zc 0IX\t. Wfe^(D^^tf "5B aMg A 1 10O17 : EuT^$ni> 

fi5 (Ca, Sr, Ba) s (P0 4 ) 3 C 1 : E uT^$n&:i£o tf^A#}g/\D 
U >&*!)\'>«y&%%LM*, ft&mn(D%yt%ftD (Ca, Sr, Ba) 2 Bs0 9 C 

$M1$><D%%&ft -5 (Sr> C a, Ba) Ah0 4 :Eu, Xtt (Sr, C a, B 
a) aA 1 !40 25 : EuT^$n^ar>Ptf^A#g7;P^U±li7;i/5^-h^|| 
Tfrffc, m&m$L<D%%*'i=io (Mg, Ca, Sr, B a) S i 2 0 2 N 2 : Eutl$ 

i$,<D^yt%frv (Ba, Ca, Sr) 2 S i CU : E u T^n^a^O tf^AfaJS 

U ±1T A y U ^r- h n^W$,(D^%^fy o (Y, G 
d) 3 (Al, Ga) sOi 2 : C e^T^$n§^-±^7;PS>^T$)§YAG^ 
^ftf*, ^6^tf>fgft<HT-5 (Y, La, Gd, Lu) 2 0 2 S : EuTi$n§ 

iyij3>t+W h^f F^M#> YAG^m^#^J:to^Dtf^A#m 

^Il#§jg&, #);U;f, Ca 2 Si 5 N 8 ttm Sr 2 SisN 8 , (Sro.sCao. 
5 ) 2 S r sNstei^ll, Ba 2 S i 5 N3«W41$t^ 

£ 0 -TOtttx = 2, y=5Xttx=L y = 7 T;££ d <h#M£ L-V^, ffigt 

•r^^^^^o ^om, Mg, ai, cr, n i mm%%^<t ^>%^ifih 
i o o o p p mmmu t> «\ mmzm t < a*r 5 £ £ & < § 0 

R4C^$ft3^-±2i7t?!tte, Y, La, s Ce, Pr, Nd, Gd, Tb, Dy, 
Ho, Er, Lu©5^ im&±.f)^%£ftT^Z>Ztfim£V^-t)^ Sc, S 
m, Tm, Yb7^#$nTV>T&<£^o £fc±fS7Gi!t.!^Mc ! b, B, Mn^W 
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fetzZm<D%=FSti&tttZ>ifi* Yb, Sm^i2ft, Ce, Pr, Tb$tt4flii 

ft^tt * r «r . ^ * o r* c t ic j; o $s#»g ©{&t * 4 e s 

##l^iit©#J£W3<h, Mn, B*^JpSnfcCa a S i sOo. iN?. 9 : Eu, 
S r 2 S i 5O0. 1N7. 9 : Eu, (Ca x Sri- x ) 2SisO0.1N7.9iEu, CaS 
i 7O0. 5N9. 6 : Eu, $&fctti^±S^JP$tlfcC aaS i sOo. sN 7 . 9 : Eu, 
S r 2 S i sOo. 5N7. 7 : Eu, (Ca.Sri-,) 2 S i 5 Oo. >N 7 . 9 : E u^Ofifo 

mzmmLx* %%m=?\z&K>ft%i£titzm&%t. nytfc<Dm&ytttfM&\z& 

ftfc-f y h U #A • 7)V$-V&Wt<M&yb#ifi&1fZtlTK& Z\ twti^. 

Z\(Dm&%0&&<D%ymW&, ¥iS»fiMif&Raj&*7 5~9 
Dfii&1^2 0 0 OK-8 0 0 OKttSutmS. #KJt?3;U>©&, 

m^Sr-feU ^AT#ffi$nfc'f y h U >7A • 7;i/5-«7Ai?ttS7 l 6#4'C^ 
•fS ##ftJt&f¥«R9£4 0~7 0£Ti«5J&£ £fc 

3&#*^6 0©£JW*fcbTflK. buIBM 2 0 a ©Jg® 
£ ftrBB U - K ^® © jSffl \t « ^IrI -® ± MM L T V > S Z t jW * b V > . 

ftfoi M2 0a«nil^:^fibU o IH« 2 0 a fcfgft^ 6 0 £ 
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£trft*»3£r*$fcft** 6 0 £/flV>fcS8ttSfi6 0 1 ft»ffl*T«ffl-r*»^ 



50 



f 60tl#20tOgfH *^t«k<5li«1&*«€ffl$ns^ Au-Sn 
CJ-F1I) 

5KtSe 6 0 1H lERtf £© »J - KM 2 2&tU &JSS#: 2 0 ©^-XgB 

icigtt&nfcs:ji?Lrttc*§a^gi5tj2 3 £4M,TjfA£ftw5. trffiu- km 2 

2©ft»te> fl&!B^-*l»©&®a>&£fflbT&tK J.t?MIB'J-K*ffi2 2© 
&® »faiEIHS&©^g®#Jic® 1 0&|WI-¥ffi± IZtiLW L-T'/i-So 

U v H 2 4 £ 2 6 £Wf £. ®8B 2 5 «, fgftgH 6 0 1 ©fgftMT 

ft 0 *&8BfcB2B£ft5 H U>. 
®SI5 2 5tt, S#2 0 afcE«£tt&$&ft*^6 0©±®K&fil/T 

M2 0 a©#J®tCTSIti(SL$niE®^[n]«Oai$n§. 
fcOfitHRSLttOfipftttHtt. ISM2 0 a©$®©®fii»l*lT*££%*.Sn 
§ 0 ^Z\X\ ±HB©£5K3ft®Tr&3S&gB2 5©®ft£Wffirr*c:£fc:«fc?K S 

g«6 o linens. 

CT2 5te, #5*, Xtf+^ffili, ^U7'n£l/>&ai*©t>©l£fflT£3 
i# 2 6 £#2 OfctRttStt, &3B#*ltT5. ^Itlt"r§ 5fcft| 

&fc#ttRtf3&£»&aU^fc©a*3fc©6>n5. 7<"t-2 1 (hbT&ttWK: 
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mz, ^ytmm(D^m^mz-o^x \ H3i-H3 5k:*^Tiftwr*. 03 

2 (a) tt, |W]C<^gfi(Z)WM|gI, 133 2 (b) tt, £#©KISB£&*1/ 
&*E«WrB5BT**. 3&fcB3 3tt, #SSH©£ffi©#8K:ffcS»3te«11©»ifi 

-g&£^-t«0£, ^en^n^To ^ffcWKtt, ®3 4«77>-Rtf§¥I£l;:£ 

U &T©Igtt— £Jfi©J£IBT*oT» £tlfc:lBj££*l£'b©"eW:fc^. 
20 J£*3!l&fl!ViT, ^-T^>x^>^1-§o S&ft*^ 6 0 Mt&, 56^*^6 0CD« 

a> i; assfe** 5 o $ nx s n i t k 5 o aaa/M y 

77V-M^> 77U->WJ^I£, 

$nT'/^M2 0 aCD^ffiRt^JS^SW^o i»;K^3 0ft H$t©Ji 
30 m&ZBtffr&o Il/H^3 0(i lift Jg 

^b$-&siftc, JBH©ig£frK ||4 otinm>^3 o tzmmizMitz 

#8tfr5. fgft^6 OKftbT, 7h7-f7°^ flHPtt, IWI^R^, 

^ffltt§. t7*T^ >hmm 9 2 ©±®CTtt$ nfcsmttw 9 i©±c » 

SP B ^C»M#9 4^$.e>^D^-y-7T7>hSIS9 2Wcf£tt£&<h> f£lf7* 
40 T7>hS«9 2©±®(Cfgft^6 0£A>7°9 6S^LW#>7-f 

->TOJT^)o ^ntckD, *fc-€©»****r**S«/t-f >^3 0»gbfc 
45 ^H5+TffoTfe<tK 

50 ^©&£Wi;*7V-i£8^&a*$?3;U>. UlNOll «Ay>^3 0©a® 
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be 

»aw>^3 o*§gg$i*\ mww>?3 o afi&o&m*iitm 4 oiz^vm 

3 3 (a) ££^T, iti4 0 7f-f >m^ffl^Tii/H >^ 3 01:» 

^iS&fc££BHS-r*. # 7 >^7-^ 6 6 © ; X> 6 7 6 , W 

4 0©!/M, iW4&"C**lS*»W>^3 0 OIIa, #yf-f>^t«. CCD 

BI3 3 (b) fc&l^T, »4 0te, »f6 0©±K^#yf^f>^ 
ft, -tOtfyrW >7*2ftfc^mfr£>, «;W>^3 O'HcggbTVK. Z.O 

z&mM>y3o<D&m\z&ttznft&ftmtzWLMVf3iWe>s 114 o*m 

ftTVKp 

03 3 (c) £43V*T, ^S5f6O0^1Sd^, $ & f C M 2 0 a ffiTOJK 

IH3 3 (d) fc&^T, 3»H>^3 0SS»igLfc»J!t4 0 J1£«T§ £ 
ttfXtZo «4 01H B«^-fe||t»T»S. jtl4 0i®» 

ifj||4 0^^TM/H>^3 0§l7f^ >^^^fflt / iT«/ N ?<>^3 

o \zmmt^mt, ±mtmmmx$>^ a 

>7° (m^b&(,>) , RztmMmzmttWL*m&-t2>;x)V7 ow, -£ft^ft«gt 
tt^«^^^M#bTi^„ ®$%\zw.m2 nx ^ zmtimt, mwmz^xn 

KlJKftSftTSsD, M^t^#:^^ftTV^^«, ^WK^ftSlgft 
TO^WT^C^-fC^ffcbT^&o A>7li, #S*^i)R^ff*abTift^l$ 

ftT<§m«<Z)giS*^;t;i/7(DP^^^fetcfc^Tilln1--5) 0 lt^>7°«, ^ 

5 A;i/7^cktKn >7V y U— £MS £i*T 7 X> 7 0 <D5fei®gB£T$& 

*bTyx;KZ)5fe^^TK^$abTisit$ft, ^<2«£iW£ffibT^£ 

«££ftWS/ig>, &£X7V-ggft£M^bW&Mfc&S„ fol, 
££^bTgErt£f8S$ftT:fcr), bTi^£ft3£^£J3Eliib, & 
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(Dffin%&2&\zvit&?f3irtz<Dmn\zmvT&mvT^<, 
fricb-Hj-^^w-sns. emtio, ^fta^Pfcswa/x^sa^bfctfsi 

i©i»^IR©A 1 (OH) 3 ^A100H#l^n§. 2t>\z*$m<w& 

e. t £m*«® k vxzmizntzmzKttttfzntzmm^mniiitzt 

S# 2 0 IZ^n^ny-t H U Sift* 1 ? 6 0 U - Ffcffi 2 2 i: 7< 1" 

-^>HLfc^ «|/H>^3 01?«f6 0WU 1fJlt4 0£«W 



50 



IB 7 
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®hit&d> ®3 6 (b) \$z\<D%ytmm*7*?®umr$>5o unscaicst - 
i o^^sf^^iiAw>y7 3 ot, «/m>^7 3 o^*n^m^7 5 

o<h, il;K>y7 3 0^«tW7 4 0t, ^-;PFm*7 6 0 ££fl*_ 

£, £&MAW>^7 3 O0^bt«fc 0^117 3 l^£U3o ±I3<!:|WI-(DM 

>J-F±SU£KM£:n7cM7 2 0 a 0S(^^t^#> H LTfcB^nSo 
56^*^7 1 0fc#j£$nfcMtt7'fir-7 2 1 te«fcoTU- K7 U-A 7 2 0 
©T7>b • U-H7 2 0£«fcUH'>:J— • U-H7 2 0 



3fc#7 5 OH, %%m=?7 1 0H43^T^$tirc^^ N ^< tfe-gP^MT^ 

&ft#7 5 o^tfiim>y7 3 mytm^-7 1 o#8«s*ifciH]»fci2 

g$tl£o £(0«k3k:fBft* : F7 1 0*5«ktf!:ft#7 5 0 £@3gbfcU- K7 
A7 2 563^*^7 1 0*£ft#7 5 O&ftfflSjStfJ, *»*«fc«»3F**&fii 



s 
P. 



50 



ill 7 4 0 It ^y^-tim ©t-<&> tfyrsOtf^WLZm^T* M 
AW >^7 3 0 Rtf fSft*^ 7 10§SIIT V> § . 117 4 0 te> U - H 7 V- 
A7 2 0OG3SK7 2 0 a l*]£3tJgLTU5o II? 4 0 (DiS®£¥ffiK:T3 d 

t-ji/FM7 6 %^«7 o O0mmmmzit\:-T^m^7 10, m 
mitv-f^-7 2 1, mft&7 5 o^-f $nfc«;vr>^7 s om, mm 7 4 

^7 1 ofr<b<Dmfa&zma2^mftzn-$>?z\thv%z> 0 E©«k5fc, 

jl/ra«7 6 0«, «M&7 4 0tRDtJ«*fflV»T , bA^l/JI^**rWi:l/T , bA 

8 

37 (a) rau %ytmw<Dm*<Dw®*&±isrzmv&mwmT"&r), ms7 (b) 

$f8 10 £ScgT3 U - H 7 (£#) 8 2 0 t, 8 1 0 »It 

&«A-f >7*2 3 0 £, 4S$£A-f >^'8 3 0 HtStl§M#8 5 0 <h, ll/t 
-f>^8 3 0*tfcR-r*l(Mt8 4 0, +t^7'8 2 6 i:$iA5. JfciiAM> 
^8 3 0 Offi-fb \Z «fc 0 » 8 3 SSfc«ffite7>f ^-8 2 1 K£oT 

U-H71/-A8 2 0 tiigi$n§. ±Mmt&<DJ&Wt7 tR—<DWte&ti't & 

f8^S*8 0 0 ft, ^^8 1 0**«fi$nfcU-H7U-A8 2 0^t7 
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7°8 2 6T#ilLLTV>£„ £<D%±\t, CI tifiB £ U>. ^t7 7° 

8 2 6<E>±TSte, $$8 2 5 #W 6*1^1^8 1 Ofr £>(Dft£>iilt-&. U v 
Y 8 2 4te, j£g&8 2 5 £3drT£. 

mfcomm 9 

E38tt, ^geo-^^-rwufffiiiiT^^. mz, 03 5k*T77>j- 

U ^ ^'J - >^l»?Kffl ^Tiflf 6 0 >y 3 0£|&tt 

&o ^^T6 0^M$nfcit7' , Tr>>hS^9 2^^«}C1XD# 

-f >^'3 o©«®ic«4 0f)^Mi!tit£my£mm*m&-?z>z\ttf7:%z> o tctc 

HWd 3 0-32 

mmms 0^3 d 

±fBOHSl0M6~9{C^T^II^!liLT> H«J 3 0 ~ 3 2 £f£ 

mz 3«> n»j3 003 i\z%z>%ytmw<D, m^xmo-^m-rnmr 

W&H!T£&o EI3 7 (a) te, %m\H 3 0 03 1 ©g#0M£fe*Lfc«i'f 
®HT££o 03 7 (b) te> «#<J3 0 03 lfc^^SfiS 0 0 
HEIT£§o 04 2te, i:bW!l3^^^^gg^^TW&l|)fMIEl-e^§c 
S»J3 0W3 1I1 TOl^WSo .^lf8 10H 4 0 0 nraC 

Au^±^tnfe©^^L MW>^8 3 0te, iHfcfy h 'J7av> 

(^i^mtit-i V V U 7 A y» 5 Ott, (Yo. 8 Gd 

o. 2 ) 3 A 1 sO,2 : CeOYAGm^^fflLfcc ItllS 4 0tt, 3 0 rf^ 



gffl y'Jn- >®m (i§3n n q£ :KJF8 16, fly >J 3 - >tfc5££tt§3) 
f!l3 1 yij (® 0 a o^ : K J F 8 1 6 L , (88 5/ U n->^^ 

*t») tfeoo H»J3 O©^«ffl'>U3->flf|&0»*W«»tttt» M10 0 
(mmVs ec) , Jtfi (25 G) 0. 97, (1 0 5t:/3R#^) 0. 

5, mkWtWMy^-tkms S£ (77#C) 6 0m 3 1 CD^Sffi -> 

U3->«com#W«te> M60 (mmVsec) , Jtfi (2 5<C) 0. 9 
7, Jf§8# (1 0 5°C/3B#^) 0. 5, mkVtBtey /t-tfiWk, MB. (77# 
C) 6 0t$§„ 

8 2 0JC, ^^8 1 0£fcHL-fc„ U-K71/-A8 2 Oteu JZQQ 
^□£&£WT 3M8 2 0 a»/&£tlT:feD, MM 8 2 0 a©Jg®^, 5g3t* 
f81 0£*mb£:o ^^8 1 O0gMJ£[H]g&8 2 0 a ©CT^MTSck 
5fc> ^-i^>^4 >^Lfe. Mif8 101i Au-Sn&£©&||te/k;£# 
©$*g!l£ffl^T> ^V^>T-V>^bfCo ^7t^8 1 0«g^ ^m^8 1 

ocommt, y-Fii^, y-r-v-s 2 1 &frLTnn<mz&mLtco 
mz, mytfo8 sosstim f^icii/to^s 3 ot, F^iot 
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&\Z, «/Vf>^8 3 0 £, U-H71/-A8 2 0^ic*tfe^7fe^8 1 0 
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$?8 10©±I, MM, 2 2 0 aOIE fflSSt 



>^8 3 OSO^iBfc, tfyxW >^-J^ffl^Tii8 4 0 
^yf^f^bfe. $118 4 0<Z)$y5V>^te, ^^8 1 0<£>(f£m±fr 

-f>^8 3 0<afigB<D£|5f£iI&TVK. »AW>^8 3 OiOili^Cfl 
8 4 0©O«5Jt^I«IbL 'J-F71/-A8 2 0 £>[H]»J®<£>M 
/VT>^8 3 0lOtI^©fi8 4 0 0jlV>±OT 

#;L&ft3o iin^«fcD> MA-f>^8 3 OSO^Mtc, i^-T?f $1© #11 8 4 
OJf/^J&^ftfc, l7T^>^i, M/K>^8 3 01, fflg 8 4 0 ITM 

ifsi ommzn, ^v^ytm^s 1 o^me$nfeu-H7ix-A8 2 0 

^15 0^^3^^ '»bT, tJi8 4 0«U:. 

mmz, ^©u-H7i/-A8 2 0^, ^^^^is^+T, ^-^^78 2 6& 

i^T&lhLfe. *^y7°8 2 6|*]te, ^t#7T3fr»£*rt^<5„ *-ry7°8 2 
6 COWM 8 2 5 OTtli, U — F 7 V-h 8 2 0 £>OT 8 2 0 a ^iS«£ftTl^ 
&o iKDctpfCbT, »#0 3 0W3 l©^gfi8 0 OZMtBLTzo 

itWy3(D^gfiOiit^TOc7)ilS^^T^^7T^§o it 
3 M/t-f >y 8 3 0 , f|84 0 X^M^ 8 1 0 5?\ 
5zym=¥-3 1 O0WJ-F71/-A8 2 0©|Hg[5 8 2 0 aCHfefi^nw&o -e 

n»j3 o tmvxfo&o 

MMM3 0Rtf3 109f£ftgfi£, 1 0 OmACISjgtltiSAlfc. & 
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AUmomm<Dt%(Dltit!%l 0 0%<hbT-. lOOBtF^, 2 0 0B#W^ 3 5 

ontim 5oop#r B m. 7 o ommmofttimmLfco *om&, mnm3o 
m$3i, ttmncD^Tnomyt^wiz^xh. 7 o ommmm^xhm^w, 
timmisx^tzo 

»J3 0^3 1Oi«i:^^T, ^IXOaiL-^CD^^fofc, EI4 
0 3 0 Rtf 3 1 > Jtt£$l 4 ©^7t^g©« 0 fcB L?J)m<Dl&$k%:^T ? 

77X&Z>o 

04 2te» tk»J4©^gg^^TWifM!ilT^^o it»!l4te, mmxm 

-r>^3 3ot«, mmM3 0 tmmvYAG&ytfcs 5 o*m^x^z>o vcxm 
4(Dmytmm\z, %ytm?3 1 o(D±mzmmm>?3 3 0T«bw§„ z 

:©wi30W3i, itmH(D%ytmw\z, m^mm^Avx, ^<d 
ytititi zmfeLtzo ^©^n, nmm 3 0 vugm 4 £ x> & 1 . 9ifg> 

t»(7)iR]±^me)nfco zn\%, wj4©iiAW>^3 3 oict^n^s 
1&3 3 ^^3 1 o^e>©^^ML-TLS5/ca?)<h#^e»n^o 

ommvmz&iQs Q%tm.mu>5>°3 3 0 t<Dnmxw.m^^t^xh 
zn&K>, »j3 0M'3i©^iin mfrMiz'g^ ytmv&Liftm 
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hMt* 7-Ux«^^ (FT— I R) fcfflHT»feLfctt*T**. 7 
- U x^ift^^^©«^gg t LT, Nexus 870 <##X C o n t i 

H!«J 3 0 ©^Mffl y'j3- > if Jt ^fcfgftSSfci, Jttfl^l 5 © > U □ - > 

£„ «©&Mt©«t>»J£nTV>£o nn», C-S i -0^£©fij£- 
**S i-O-S illi£©*]£Ufc^TfiV>££jMKHT&*i#A.<5. C 

«fc Still** B&ltfS ZL ttfi-Vg*. 
ttlfiEW 5 OtMUtt, tffl&fflJdc'fCS i-O-S i^£fc2fr5C-S i -0^£ 

©aftftjt^i. cnicatu si 3 o <D&m<D*:n\$, 2. 2 

1/im fcfe, JfcHM* 5 ©->U -jRW^v'U^-Xffl&T* 

° (H»J 3 2 ) 



U&lfrSEIT&So Sfc, 03 8 t^-f£-5K, «W>^ 3 0 §^^6 0.1: 
ftffibT, <»I&4 0*R^«W>^3 0©^ffifc^S£i*fc<h£©^§t!^6 0 
#£©MfrMIIIT-£3o fi2&£iJ3 2tt, llf!3 ORtf 3 l<D5&t&¥8 1 0© 

5 K£Elfll©#lj£§&5. 037 (a) , (b) fck HJS 



13 



0 W3 1 ©IB£S«£^1~£«ilIIT& 0 , 



©, 



iJ3 2 tWmmf-^hO 



$3 2tffl£mUOffif&&7xl>TK2>o UT, ^«J3 2^»!l3 0R 
cK3 1 t±\zmt£%Uft\Z'D^TmW?Z>o 

0. sGdo. ») 3AI 5 0i 2 : Ce©YAGf«2 0 g»LT-KH;:2I^ 
T3 0 £©cfc?{CpMbfc§^#^-X h*ffl^T, 77 U->WJ^i££ffl^ 
T> 77U->EPfliJT^77xA±Km^S£^T3o II4 0H ^Sffl 
v-U 3->©fl| (iSiS£ :KJF816, ffilv'U 3 - >$:&£ft®l) ^g/B~> 
U U-ymm <M&% :KJF816L, imisV 3 - >*fai£tfc«) £$ffi-f3 

H»J3 2©58#* : P6 Ott, 1t7v7>hg^9 2©±®K7x-f77'7>H 



3 o©g®«> mm 4 o*«^«$nTVis. mm 4 o^«^©^«iaw>^3 0© 
^i»j3 2©»3tettii©ies^ftfc*»j-*«Mii;t-r>^3 0 

iTfS. £T\ 1^7T7>hS1S9 2 ©^ScaMSteSM* 9 1 £@aeu iEms<t 
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W»tt^ct<^T ! b*^)^'J3>75W*bVi. gfc, if tSW 9 1 H Eft 

*©ffi^ffi*&» T;p5-^A&ffifflr*ntw*i/Vi. 

t<Dmz&citmmz\t7>?7<()]'tt9 5ift&xittiz. sr, ±fs+>-7T7> 

hg«9 2©*6»8B9 40Mi:7>^^H}9 5#ffig£ft5. 7>?74)V 

fgft&^6 0©IE£M*£tetf7*T'7>hg;|£9 2K|£ttfc±fE*l«'l4A7-> 
©IE£ffl«ffifc-?-ft^n*tlR]£-t!\ A>79 6 UTi^lBtt^, +T7T 
7 > h SrfiUI*^ t b fc t # fgftPSl^© jE«tt& «k £$11^© n M. 



£M«gfc#bTg«ttg&*fT?&5n>7*9 6 *Mt5. U-7*T«7>h3 
M9 2©^mttA°7-7©IEIIffi«®MLTA>7°9 6 £J&/j£l/T'b«fc^. It 7* 
T7>hS^9 2©|&£i$9 4ttifiCKl.fc7>7*7^;W9 5«LT^§i 
fgft*^ 6 0 ©IE£Pi*ffij&*, A>7°9 6£^bT±fB#mttA7->©IEft 

Mmst^iRi^ns. mm, m^^zsm^mz^^mytm^oiEM'mmm. 

A>7°9 6 43J;^±g5^«ttA 0 ^->^ffi*$n§c £©££, A77°9 6<h± 
IB^€ttA°^->-©iE^M«@ci:©F^©7>^7^ ^^©«ffi 
£±8B**te/^-->©i*Stf*BISn*. #*ttfflJWT*SA>7 , 9 6©WB«, 
fd^^Au, *HA>7* (Au-Sn) , Pb-Sn, |&7U-A>^T$§ C 
5gft*¥ 6 0 ©£$4Q#> & 7 7 U - >KS 9 7 €E«r 5 „ fcfc , 7 7 U - >JK 9 
7 ©ftt)0£UT, «mtt7<"f-©#--;i/#>x>< >7ftfi^A-7V > 7*7-f 
> Jfcffcfi^ , © « A <7 7^ « ^ 1i ^ Wifi t ^ 7 ;P T 7 7 ^ 15 

^+vttMr«7;i'5^7;i/fcs , 3te#*^r#$'&fc*rtt*ii«Eb, 7^-x 

K^) 9 8£&oT77U->WJ£fr5o 

77U->M9 7£M^U A-tV > 

r«$8#*TP6 oa%fcr*. 

££>K_, -hlBfg^e^^ 6 0£Ay$— v©!Mj£®fcA g ^-7 h£ge»£iJ£ L 
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h w-fcwttt a 7 - > t v T%ytmw t r s n t * § . 09 x 

toT, *HJfi0!ltfe^«fil^gett, 5fi^S*©ffi3ttt*lli!l»r*fc«)©W>X, 43 

<k z$%ytm?<D * fa± s , & aer * fc © © w® i&wtfi-m \z % 
iRj±$it, flnmt©jevi5i3feSfitr*ct*«T#*. 

H»J3 2©5B3tSfi©»!jft^K:^ViTWWrs. ^5600 3 2 ft, ^Jg 

0*3 or# 3 1 te«ra«i^«fi)cs«5t^5«, ra^#!n§r§c 

£f\ +)"7T7>h*«9 2 lli)tif 6 0£7x-f77*7>HgT£o 1t7v 



WO 2004/081140 PCT/JP2004/003363 

63 

^W<DMW>^^9 9tt, T^S^VOU 0 gt:YAGS)t#:2 0 gj&jDb 

#«ftfcl8j£$*rr, »1 0 0t:T3 0##*abfc&^ 2 4 0 < CT1P#F B 1#M£ 

8 2 OH, ±|E ©^7*T^7 > hS1S 9 2 l;7i^ 
Z?V>&&Vtt%yt%¥6 0 (2 10) <&«B-r^o U-K7l^-A8 2 0tt, 
j£P©B!Pi5&Wrs 138158 2 0 a«^$tlT^0, «8 2 0 aCDJ&MK, 

0 (2 10) ^iIT§„ 56^*^6 0 (2 10) ©S»J£[Hmi$8 2 
0 a©Jfcffifcttftlrr£J:'3K:, ?4'$>t4>9'?Z>. f!3t^6 0 (2 10) 
tot Au - S n^i'fD^i^mii^J^ffl^T, 94#> : r4>9'*Z> 9 B 
^f6 0 (2 10) +>-7*T9>NS«9 2©3M£SW9 1 <£:, U-F 

MWU>¥3 0 (2 3 0) 1©MK:, #7f-f>^-Mffl^Ti 
4 0 (2 4 0) ^7f^>Wo f!4 0 (24 0) ©#y^>7*«> 5S 
0 (2 10) ©^^±^«A<>^3 0 (2 3 0) «©&£**$ 
CiTt§. f Of 114 0 (2 4 0) tt, M/t-0^3 0 (2 3 0) l©^®* 
^»e>7i^tgMLT^jlg^[R]«^oTV^, ii/t>f>^3 0 (2 3 
0) Ort»©a2l»SS«)T^<. «/Vf>^3 0 (2 3 0) 1©&®£#K:«0& 

40 (240) <Dz>^>tfmz>£'v&m%&wt*z>. cncio, asa/i-o^o 

(2 3 0) ^-Ti¥Ji©#Jl&4 0 (2 4 0) JfiWfi&^ftfc. 

4 >m Mi/t-r >^3 0 (230) m, mm 40 (240) «t^^6 0 

(2 10) #ttfi£n, -e©^^ 6 0 (2 10) ^fcg$n^'J-H7l/-A 
8 2 0£, 5 0TOtl3StF^ IIU, #]|&8 4 0 ^fflMfcrf*. CCt, v 
U3->TOi, -a-M ~> 'J □ - >TO (iSM : K J F 8 1 6, iiy'j3-> 

fcftfc, £©U-F7l/-A8 2 g^^B^T?, +tf^82 6l 
ffl^TltlhUfc. *^y7°8 2 6 ft 14, ft*#XT3te*SnTV><&. +ty^8 2 
6©,CT8 2 5©T(ite> U-H71/-A8 2 0©GE]i$8 2 0 aj&*ffiS$ftTlr> 

nffivmm i o 

*ft$®&ffi<Z)Jgttl 0fc|R*56^S«*BI4 4fcS^TttWt"a, 

ej 4 4 mmomm 1 o t^§^«^wr§^^g 1000 ©wm^m* 

^©«I1 0 0 0H H!iie3fe4 2*ltai*r5®je3tilg4 4t, Si 

4 3 54^. -sgns&^t«4 4 sum., mm\z^%m 5 4 
m^%U4 4\m%m=F4 i^mx, 4 7*^wiu$n«^*ita«R4 
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NSWJ; 5B3t*^4 7 £gttti$4 8 £©WfcU>X4 9*I8!*7TV> 

^77^A4 6<D-S»ttj*ttHJB4 8 tttllfcSnTfcfcK ««W^^#£H1" 
3fcH*lg&5 2£Ht;it3 0 W*»5 2tt5l^*rW5 4^bTV^. *3t*f»5 4t 
IT, :©MiW#5 5Mt§. ^ffl5 4ft JSbSftiR 4 4 a> & 
l^{±i$n^®E5 , e4 2£©iKbfeB^&LTffi£©&:S^©M7fc4 3 £$fcBT 
•5). 3*7fe#:5 5tt7-f 7-W*f5 6 7 E«>iB£l/T 

*©7-f 7-«*J5 6tW>^-«Mf5 7t*tb*»5 2tffiiH-5. £ 
3t#5 5©*te, :©7^-W5 6i/H>^-M5 7 £©*K«fc9W8$ 

st^m^m^, %ytfassfrznitizn%B&mmzmwyt4 3ttez>. 4 

4 3 

^4 7 36^Stffl$n§ja^4 2 £mft#5 5d>&;ttffi£nS#£©iI6ftj&*jiMI! 

^4 3 tbT^autsmsn*. c©i^4 3ja***#txfcefi^t3i<&. 

{tgft*SM»&K:;fett* 3 6 5 nm#jfifc5&#e-#ifcfi£W1"5feft* ; ? : 4 7 t, 
Cft6©fi©— ^Sfgftat^ 7^ettai$n?)7 , 6CSmLTt)J;^o CICT 



\z. &&Mm(Dmm i bn%ztz^? 



t\ ft£<h$- 
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J IS Z 8 1 1 0 W£. £fci£V>iSfttt£*#5fc8e>gtifc# 5 5 

c© i-emfc#i#fe©i,^^^> ra— ©fi»«£#o*ip#© *> iTifc^fi 

©JtA^F»CJt^T2f©gflEft3feoTV»*^K:J:oT^$ns. TOilifilfMk (R 
a) tt, 8 &IS©ftISiWft:ft«u 3£ip3t«-€-n^nt«toTflSW$tifc«^©fi 
XU-©¥JSWfcffi*£&£bT#©&tt*. #$c}f£l¥«te, ±©8ffi^©feM 
<h«SiJ© 7 «li©ftSI©flI* <D&ZU&£tet bT3fc©5 *>©T% 7 a^© tot 
ttfcV*. -e©-5^R 9«#fe^f. 
21©^Sfil o 0 0«^#^MMtT^©H{t : &»-r§^«^^©g^ 

ai»:©iaje^«4 4$ffl^T^s©fe*^"rsfiswgg, t^tv^ 
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3 0 1/>X4 9&, 58^*?4 7^6itaj$tLfcajB3t4 2S»ttl«4 8lCiytS 

•&^>c ttwsu4 8^e>itai$nfciije^4 2tt3t77<A4 6^»ajsns. ais 

ffi$ft3 0 tB*SB5 2 fctt»t*5i5*W» 5 4T^5S^5 5 fc, BftZnT^tz 
®m?t4 2£B8tt-f £. COftjfi*4 2©4>fc< fc<b-«ttfi:##5 5 EM^ 

wit 4 stfftmzmmznzo tutu 5 2 tbs^m* 5 5 ticfco 

tea<DJW>?-$Mt5 7&titfjU5 2\zm^zm'&* myt&* mm^\zm^xm 
c: t& &mm^yt®mzKLTh / £i\:-rz> z\tu< nmrnzmntc^ 

tj&wsLVi. ^if4 7ii myt^^r-vm^- (led) 4>i/— t^:t- 

mj- (LD) 

$8#*m5 4», jffljgftau 4^e.#tB$nfcji^*^iRb^fi^bTms 

Siig^ff4 4©J#o^t°-7MctO t>«MJic^ti"7^S*W1-*o ft 
t^*^ 4 7 l/-if ^ K*^ !iB91ft»¥tt*©J£^ 

7-W5 6^/H>^-M5 7^ffl^S^im§. titles 2^om^ 

umt, 55,7^ 7-mt 5 6 ruw >^-»*r 5 7 lt^js© 

#55, 7 w 7-»*f 5 6 ROW >?-WM 5 7 *fi-&LT0f3t©«grttCl3« 

ft, ^5^tt©^^ii7 1 et4oM7-i'7-*EeT*^<i:t)7rt*c 
0^77^ A) 

3t77-fA4 6tt, ««4 4^e>MttS$nfe^*^7 , 6^5 4^S£±iT*^ 

5i6)ttrtt5 4's»ta"rs^t*ix^;^--«ji*o«^e.»*i/Vi. m 
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f87 7^A^:ire^ ^7 7^/^^7^4 0 0/1111^ 

mmmt) 

j£^±CDfiJfflRj^ft 

•?>o 



t 
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# <d m m 
%z.t z^Witt §m i ib^cd^Mo 

4. MfBI I I ASXtt I I I B^7cS«, Sc, Y, Gd, Lu, X\$B, 
Al, Ga, I n©4>&< £t) im*$m-tZ>Z\t$:¥fWLt?Z>mMm3 t^fE 

LX, 0. 5M%~5 0M%T&&, ffifBT^-^Atg&S I I IAi 

7 . mww >?mwt* ju >^mi\znvx, o . 5 m*%~ 5 o mm% 



8. >?mwz$%2nz&mK%<DWtfcfcWt4kW** -r^hu^A 



L-T> 0. 5fi*%~5 OfiS%T?fe5, BfjE-f y MJ 7 A I I I Ate 
10. lffltBW >^»*f«» W>^ffi*JK:#UT, 0. 5fi*%~5 0 



13. fl&IB58#il03flM*a*, vOP-yjl/£JftmK:fc& Sit 
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#:fcb<«#f H S#t*5^^S»J:«9 ! foi^t/^i^^<h-r^)fl*3ll 2 HIE 
5-//H>^fcO^T0. 0 5-3 OT^^d^^^chT-Sff^JSl^e 1 

4 <D^?nfr\zffiWL<D%ytmo 
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5 6 K*fc©$gft&«. 

1 8 T^T^^^t* 

1 9. frIE58ft£fifck 5 5 0 nm&ToaftJftftfctf-r 

15 2 0. tfME&ftSltfck 4 1 0 nm£ilT©583t^SSW1"5¥##fi6^*? 

t. mtm&r®mmytt%mytfot%^zz>zt*®wit?z>m%mi 6*6 

2 1. fflr1BfBftefi©SgftJiHu 583tel©«**<5 CCaiT^-rSCtft 
#m<hT?>»^3Sl 6*6 2 0©V>1*ft*K:Ett©S8ft£1I. 

20 2 2. MIB^Se©^3tStt, ^¥S#fgft^£85^]*£ttTfc9, 

t^-r-sii^ i9^&2i <D^?nft\zmmo$£yt£mo 

2 3. ftffB^gBCMtB^ftfgft^f*, 58ftifc&*4 1 0 nm&TT* 
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